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SERVICE IN MOBILE COMMUNICATION SYSTEM 
BACKGROUND OF THE INVENTION Ma* ^ " 



1. Field of th e Invention 



[1] The present invention relates to a mobile communication system, and more 



particularly, to a system and method of providing service to mobile terminals of a second 
generation (IS-95, IS-95B) and a third generation (IS-2000) using a CDMA Channel List and an 
Extended CDMA Channel List 

2. Background of the Related Art 

[2] A base station in a mobile communication transmits a channel list to mobile 
station to carry out a mobile communication service. The channel list is allocated with a 
frequency of 1.28MHz. In this case, the base station selects whether the allocated frequency 
allocation (FA) is used for the second generation (IS-95JS-95AJS-95B) mobile station service 
2G or the third generation (IS-2000) 3G mobile station service. 

[3] The base station separately administers the FA to be used for 2G and 3G mobile 
station services in accordance with a recommendation of IS-2000. Generally, 1FA, 3FA, and 
4FA are allocated for 2G mobile station service and 2FA is allocated fro 3G mobile station 
service. In this case, a bundle of FA to be used for 2G mobile station service is defined as a 
CDMA (code division multiple access) channel list, and a bundle of FA to be used for 3G 
mobile station service is defined as an Extended CDMA Channel List. 




[4] Therefore, a 2G terminal receives a CDMA Channel List and a 3G terminal 
receives a CDMA Channel List or Extended CDMA Channel List, thereby providing services 
such as the presendy supported voice call, data call and the like. 

[5] Figures 1 to Figures 3 illustrate related art methods of carrying out mobile 
communication services. Referring to Figure 1, a base station 10, which services 1FA, 2FA, and 
3FA, allocates 1FA and 3FA to the CDMA Channel List for a 2G mobile terminal 11 in 
accordance with the IS-2000 recommendation. The base station 10 also allocates 2FA to the 
Extended CDMA Channel List for a 3G mobile terminal 12 to transmit. Therefore, the 2G 
mobile terminal 1 1 carries out services such as voice and data calls and the like by receiving the 
CDMA Channel List to which 1FA and 3FA are allocated. Similarly, the 3G mobile terminal 
12 carries out services such as voice and data calls and the like by receiving the Extended CDMA 
Channel List to which 2FA is allocated. 

[6] Referring to Figure 2, a base station 10, which services 1FA and 3FA only, 
allocates 1FA and 3FA to the CDMA Channel List in accordance with the IS-2000 
recommendation. Thus no FA is allocated to the Extended CDMA Channel List. Therefore, 
the 2G mobile terminal 1 1 carries out services, such as voice and data calls, by receiving the 
CDMA Channel List to which 1FA and 3FA are allocated. The 3G mobile terminal 12, however, 
is unable to carry out services such as voice and data calls because no frequency is allocated to 
the Extended CDMA Channel List. 

[7] Referring to Figure 3, a base station 10, which services 2FA only for the 3G 
mobile terminal 12, allocates 2FA to the Extended CDMA Channel List, but no FA to the 
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CDMA Channel List. In this case, the 3G mobile terminal is able to carry out normal mobile 
station services, but the 2G mobile terminal, having no allocated FA to the CDMA Channel List, 
fails to perform any mobile station service. 

[8] In such a manner, the base station transmits the FA allocated to the CDMA 
Channel List and the Extended Channel List, whereby the 2G and 3G mobile terminals are able 
to provide subscribers with voice/data calls. 

[9] The related art mobile station service methods have various problems. For 
example, as shown in Figure 2 and Figure 3, 2G or 3G mobile station service cannot be carried 
out unless a FA for the 2G and 3G terminals is allocated thereto by the base station, even if 
there is a frequency available to provide a service. 

[10] Furthermore, a service provider is required to extend a new frequency for the 3G 
mobile mobile station service. When the 3G mobile terminals are not widely used, however, it 
is a waste of frequencies to expand the extra-FA for the 3G mobile terminals. Additionally, the 
2G mobile terminals provide services through limited FA only, whereby services for random 2G 
terminals may be rejected. 



[11] The above references are incorporated by reference herein where appropriate for 
appropriate teachings of additional or alternative details, features and/or technical 
background. 

SUMMARY OF THE INVENT IO N 
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[12] An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

[13] Another object of the present invention is to provide a mobile communication 
system and a service method in a mobile communication system that can perform second and 
third generation mobile station services effectively when a FA for one of second and third 
generation terminals fails to be allocated to the corresponding mobile terminals. 

[14] Another object of the present invention is to provide a mobile communication 
service and a service method in a mobile communication system that prevents frequency waste 
by using a FA allocated to a third generation mobile terminal for a second generation mobile 
mobile station service. 

[15] To achieve at least these objects in whole or in parts, there is provided a mobile 
station service method in a mobile communication system including checking whether a 
frequency on service presently exists on a CDMA Channel List and an Extended CDMA 
Channel List when a service frequency of a base station is changed, copying the frequency 
allocated to the Extended CDMA Channel List to the CDMA Channel List if the frequency on 
service fails to exist on the CDMA Channel List, copying the frequency allocated to the CDMA 
Channel List to the Extended CDMA Channel List if the frequency on service fails to exist on 
the Extended CDMA Channel List, and transmitting the CDMA and Extended CDMA Channel 
Lists to which the frequency is copied to a terminal. 

[16] Preferably, the step of copying the frequency allocated to the Extended CDMA 
Channel List to the CDMA Channel List if the frequency on service fails to exist on the CDMA 
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Channel List, includes checking whether the CDMA Channel List is changed, checking whether 
the frequency on sendee presently exists on the CDMA Channel List when the CDMA Channel 
List is changed, checking whether the frequency on service presendy exists on the Extended 
CDMA Channel List when the frequency fails to exist on the CDMA Channel List, and copying 
the frequency allocated to the Extended CDMA Channel List to the CDMA Channel List when 
the frequency exists on the Extended CDMA Channel List. 

[17] Preferably, the step of copying the frequency allocated to the CDMA Channel 
List to the Extended CDMA Channel List if the frequency on service fails to exist on the 
Extended CDMA Channel List, includes checking whether the Extended CDMA Channel List 
is changed, changing items of the CDMA Channel List in a same manner that items of the 
Extended channel list are changed when the Extended CDMA Channel List is changed, 
checking whether the frequency on service presendy exists on the changed Extended CDMA 
Channel List, checking whether the frequency on service presendy exists on the CDMA Channel 
List when the frequency fails to exist on the Extended CDMA Channel List, and copying the 
frequency allocated to the CDMA Channel List to the Extended CDMA Channel List when the 
frequency on service presendy exists on the CDMA Channel List. 

[18] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objects and advantages of the invention may be realized and attained as 
particularly pointed out in the appended claims. 
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[19] The invention will be described in detail with reference to the following drawings 
in which like reference numerals refer to like elements wherein: 

[20] Figure 1 is a drawing illustrating a related art service method for a terminal in a 
mobile communication system when a frequency is allocated to CDMA Channel List and 
Extended CDMA Channel List; 

[21] Figure 2 is a drawing illustrating a related art service method for a terminal in a 
mobile communication system when a frequency is allocated to CDMA Channel List only; 

[22] Figure 3 is a drawing illustrating a related art service method for a terminal in a 
mobile communication system when a frequency is allocated to Extended CDMA Channel List 
only; 

[23] Figure 4 is a drawing illustrating a service method for a terminal in a mobile 
communication system according to a preferred embodiment of the present invention when a 
frequency is allocated to the CDMA Channel List and the Extended CDMA Channel List; 

[24] Figure 5 is a drawing illustrating a service method for a terminal in a mobile 
communication system according to the preferred embodiment when a frequency is allocated 
to the CDMA Channel List only; 

[25] Figure 6 is a drawing illustrating a service method for a terminal in a mobile 
communication system according to the preferred embodiment when a frequency is allocated 
to the Extended CDMA Channel List only; 




[26] Figure 7 is a flowchart illustrating a service method for a terminal in a mobile 
communication system according to the preferred embodiment when a frequency of CDMA 
Channel List is changed; and 

[27] Figure 8 is a flowchart illustrating a sendee method for a terminal in a mobile 
communication system according to the preferred embodiment when a frequency of the 
Extended CDMA Channel List is changed. 

PET AILED DESCRIPTION OF P REFERRED EMBODIMENT S 

[28] In a communication system and mobile station service method in a mobile 
communication system according to the preferred embodiment, A base station transmits a 
Synchronization channel message on a Synchronization Channel in all frequency allocation 
which includes an information which is related to a service capability of base station. A 
frequency allocated to the CDMA Channel List is preferably copied as an Extended CDMA 
Channel List to be transmitted or Extended CDMA Channel List is transmitted on Paging 
Channel in the frequency when the frequency is allocated to the CDMA Channel List only. 
Additionally, a frequency allocated to the Extended CDMA Channel List is preferably copied 
as a. CDMA Channel List to be transmitted and the Extend CDMA channel list is transmitted 
on the Paging Channel when the frequency is allocated only to the Extended CDMA Channel 
List. Moreover, a frequency that is allocated to the Extended CDMA Channel List is preferably 
included in a CDMA Channel List when the frequency is allocated to both of the CDMA and 
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Extended CDMA lists. The above operation is preferably also carried out when the frequency 
allocation (FA) of the CDMA and Extended CDMA Channel Lists is added and/or changed. 

[29] Figure 4 illustrates a service method for a terminal in a mobile communication 
system according to the preferred embodiment when a frequency is allocated to the CDMA 
Channel List and the Extended CDMA Channel List. Figure 5 illustrates a service method for 
a terminal in a mobile cornmunication system for which a frequency is allocated only to the 
CDMA Channel List. Figure 6 illustrates a service method for a terminal in a mobile 
communication system for which a frequency is allocated only to the Extended CDMA Channel 
List. 

[30] Referring to Figure 4, a base station 20 that supports all frequency allocations 1FA 
to 3FA preferably allocates 1FA to 3FA to the CDMA Channel List, and allocates 2FA to 
Extended CDMA Channel List. In other words , the CDMA Channel List and the Extended 
Channel List is transmitted on Paging Channel in all 

Frequency allocations . When frequency allocations 1FA and 3 FA are allocated for a frequency 
of a present 2G mobile terminal 21 and frequency allocation 2FA is allocated for a frequency 
of a 3G mobile terminal 22, the base station 20 preferably includes the frequency (2FA) of the 
Extended CDMA Channel List in the CDMA Channel List to transmit. 

[31] Therefore, the 2G mobile terminal 21 carries out services such as a voice call, a 
data call and the like by receiving the CDMA list to which frequency allocations 1FA to 3FA are 
allocated. The 3G mobile terminal 22 carries out services such as a voice call, a data call and the 
like by receiving the Extended CDMA list to which 2FA is allocated. The mobile terminal 
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determines and sets the sendee according to the CDMA Channel List or the Extended Channel 
List Thus, if 3G mobile terminals 22 fail to be widely supplied to users, the preferred 
embodiment provides for the effective use of the frequencies by using 2FA with both the 2G 
mobile terminal 21 and the 3G mobile terminal 22. 

[32] Referring to Figure 5 and Figure 6, when the frequency allocation (FA) is changed 
so that the base station 20 only sendees frequency 1FA and 3FA for the 3G mobile terminal 22, 
the base station 20 copies the frequency 1FA and 3FA allocated to the CDMA Channel List to 
the Extended CDMA list to transmit and the CDMA Channel List is transmitted on Paging 
Channel . Similarly, the base station 20 copies the frequency 2FA allocated to the Extended 
CDMA Channel List to the CDMA Channel List to transmit and the Extended CDMA Channel 
List is transmitted on Paging Channel . Therefore, when only the frequency 1FA and 3FA are 
being sendced for the 2G mobile terminal 21, or when the frequency 2FA is being serviced only 
for the 3G mobile terminal 21, The mobile terminal determines and sets the service according 
to the CDMA Channel List or the Extended Channel List. Therefore , the preferred 
embodiment enables both of the 2G and 3G mobile terminals 21 and 22 to normally carry out 
mobile station sendees using the available FAs. 

[33] A service method in a mobile communication system according to the preferred 
embodiment invention is next described by referring to flowcharts in Figure 7 and Figure 8. 

[34] Referring to Figure 7, the base station 20 first checks to determine whether the 
CDMA Channel List has been changed (SI 00). If the CDMA Channel List has not been 
changed, the base station 20 preferably repeats the above checking process. If, however, the 
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CDMA Channel List has been changed, a main processor (not shown in the drawing) of the base 
station 20 determines whether a frequency FA that is presendy in sendee exists on the changed 
CDMA Channel List (SI 10). If any frequency fails to exist on the CDMA Channel List in 
accordance with the result of the determination, the main processor checks to determine 
whether a frequency, which is presendy in sendee, exists on the Extended CDMA Channel List 
(SI 20). If the in-seroce frequency is found to exist on the Extended CDMA Channel List, as 
shown in Figure 6, the main processor copies the frequency, (for example, 2FA) allocated to the 
Extended CDMA Channel List to the CDMA Channel List (SI 30), and the CDMA Channel List 
is transmitted on the Paging Channel to the 2G mobile terminal (SI 50). 

[35] If the frequency 2FA is not allocated to the Extended CDMA Channel List, the 
base station 20 preferably settles the matter as an error (SI 40). Also, if the FA in service already 
exists on the CDMA Channel List at step SI 10, the corresponding changed CDMA Channel List 
is transmitted on the Paging Channel as is to the 2G mobile terminal (SI 50). 

[36] Referring to Figure 8, a processes when a frequency of an Extended CDMA 
Channel List is changed is described. As shown in Figure 8, the main processor (not shown in 
the drawing) first checks to determine whether the Extended CDMA Channel List has been 
changed (S200). If the Extended CDMA Channel List has been changed, the CDMA Channel 
List is preferably also changed in a manner similar to how the Extended CDMA Channel List 
has been changed (S210). For instance, if 2FA is erased from the Extended CDMA Channel 
List, 2FA is preferably also removed from the CDMA Channel List 
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[37] Thereafter, the main processor determines whether the active/available FA 
presently exists on the Extended CDMA Channel List (S220). If any frequency is determined 
not to exist on the Extended CDMA Channel List, the main processor checks to determine 
whether an active /available frequency exists on the CDMA Channel List (S230). If the 
active/available frequency currently exists on the CDMA Channel List, as shown in Figure 5, 
die main processor copies the frequency (for example, 1FA and 3FA) allocated to the CDMA 
Channel List to the Extended CDMA Channel List (S240) and the Extended CDMA Channel 
List is transmitted on the Paging Channel to the 3 G mobile terminal (S260). If the frequency 
1FA and 3FA fail to be allocated to the CDMA Channel List, the base station 20 preferably 
settles the matter as an error (S250). 

[38] If, however, the active /available FA currendy exists on the Extended CDMA 
Channel List at step S220, the corresponding changed Extended CDMA Channel List is 
transmitted on the Paging Channel , as is, to the 3G mobile terminal (S260). 

[39] The communication system and frequency allocation method, as described with 
respect to the preferred embodiment, has many advantages. For example, when a frequency is 
allocated only to the CDMA Channel List, the allocated frequency is copied from the CDMA 
Channel List to the Extended CDMA Channel List to transmit and the CDMA Channel List is 
transmitted on the Paging Channel. Additionally, when the frequency is allocated only to the 
Extended CDMA Channel List, the allocated frequency is copied from the Extended CDMA 
Channel List to the CDMA Channel List to transmit and the the Extended CDMA Channel List 
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is transmitted on the Paging Channel. The mobile terminal determines and sets the service 
according to the CDMA Channel List or the Extended Channel List. 

In the above explanation, The Extended Channel List is possible to include an information 
related to the service capability of the base station which is not transmitted on the 
Synchroni2ation Channel in all frequency allocation. 

Therefore, the second and third generation mobile station services can be carried out effectively 
and without wasting frequencies. 

[40] Moreover, when a frequency is allocated to both of the CDMA Channel List and 
the Extended CDMA Channel List, the frequency allocated to the Extended CDMA Channel 
List is included in the CDMA Channel List so that FA allocated for the third generation mobile 
terminal can be used for the second generation mobile terminal. Therefore, a wasting of 
frequencies is further prevented. 

[41] The foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the present invention. The present teaching can be readily applied to 
other types of apparatuses. The description of the present invention is intended to be illustrative, 
and not to limit the scope of the claims. Many alternatives, modifications, and variations will 
be apparent to those skilled in the art. In the claims, means-plus- function clauses are intended 
to cover the structures described herein as performing the recited function and not only 
structural equivalents but also equivalent structures. 
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